More data regarding prevalence and correlates of active travel to school are needed from different parts of the world. The purpose of this study was to examine prevalence and correlates of active travel to school among adolescents in Cyprus. A cross-sectional study was conducted among 1966 adolescents attending grade 6, grades 7-9, grades 10-12 and technical/vocational schools in Cyprus. Overall prevalence of active travel to school was 19.4%. Parental perceptions of safe route to school, other children walking to school from the child's neighborhood and school location (urban versus rural) were associated with active travel across different levels of education. Having enough time to walk to school in the morning was the most consistent correlate of active travel. Low prevalence estimates of active traveling to school among adolescents in Cyprus raise the need to promote this source of daily physical activity.
INTRODUCTION
Physical activity (PA) has been shown to have beneficial effects on young peoples' musculoskeletal health and several components of cardiovascular health (1) . PA is likely to be important for the prevention of overweight and obesity observed among young people (2) . Active travel to school has been proposed as a source of children's PA (3, 4, 5) and studies suggest that active travel to school is associated with higher PA levels during the whole day (6, 7) . Promoting active transport to school is especially important because recent evidence indicates that travel to school has shifted from active to inactive modes (8) . Information regarding the prevalence and factors associated with active travel to school are the first steps in promoting this source of children's PA.
Prevalence estimates of active traveling to school including walking and bicycling vary between countries. A study conducted in the United States among secondary school students indicated that between 6.4% and 12.1% actively travel to school (9) while findings from a study in Canada suggest that 42.5% of secondary school students actively travel to school (10) . Studies from Australia indicate that between 25.5% and 46.0% of elementary school children actively travel to school (8, 11, 12) while in the Philippines 36.6% of secondary school girls and 46.8% of boys report active traveling to school (13) .
Data from different European countries show that 43.5% of British elementary school children (14) and 47.0% of Dutch secondary school children actively travel to schools (15) . The highest prevalence estimates of active traveling to school come from Switzerland and Denmark with 78.0% of Swiss elementary and secondary school children (16) and 64.1% of elementary and 86.4% of secondary school children from Denmark reporting either walking or cycling to school (17) . More data regarding prevalence estimates of active traveling to school are needed as most of these studies employed samples from one area and did not include children from elementary, middle and high schools.
A number of studies have also examined correlates of active traveling to schools. Parental perceptions of few other children in the neighborhood (18) , parental safety concerns regarding routes to school (12, 16, 19) and objectively assessed busy roads to school (16, 18) have been found to be negatively associated with active traveling to school. Distance to school and walk travel time is the most consistent correlate of active traveling to school with children living closer to schools more likely to actively travel (12, 15, 16, 18, 20) .
No studies to date have examined the prevalence and correlates of active traveling to school among Cypriot adolescents. Cyprus is a country member of the European Union and is situated in the Eastern Mediterranean. To our knowledge, no studies have been conducted to examine prevalence and correlates of active travel to school in southern European countries situated in the Mediterranean region. This is especially important as recent reviews have suggested that more evidence regarding environmental correlates of active traveling to school are needed from varied environments and settings including Europe (21) and more studies from children and adolescents living in other countries are warranted (22) . Results from this population could strengthen existing evidence and enhance efforts to promote active travel to school. Further, inconclusive evidence exists as to the associa-tion between active traveling to school, PA and weight status (7, 23) . Therefore, the purpose of the present study was twofold: 1. to examine the prevalence of active traveling to school among different subgroups of adolescents in Cyprus and 2. examine potential personal, social and environmental correlates of active traveling to school among this population.
MATERIALS AND METHODS

Participants
Twenty five schools from all five districts under the control of the Republic of Cyprus including nine elementary schools (grade 6), six middle schools (grades 7-9), five high schools and five technical education schools (grades 10-12) were invited to participate in this study (N=1966). Technical education schools offer vocational rather than academic training and students can follow this direction after the end of the 9th grade (middle school) or alternatively follow the academic route (high school or lyceum). All 6th grade children from the elementary schools and randomly selected classes (class numbers were mixed and numbers drawn) from middle, high and technical education schools completed questionnaires. Questionnaires were completed during class time. The protocol for this study was approved by the Cyprus Pedagogical Institute and is part of a larger study that examined students' health behaviors conducted by the Ministry of Education.
Measures
Students' mode of travel to school was assessed with one item asking students to indicate how they usually traveled from home to school with four response options including bus or car, motorcycle, bicycle, and walk. Four items were also used to assess weekly participation in moderate and vigorous PA. Two items assessed frequency per week that students participated in moderate ('PA that does not make you sweat or breathe hard such as walking, slow bicycling and volleyball'), and vigorous PA ('PA that makes you sweat and breathe hard such as running, playing basketball, playing football and swimming'). Eight response options were provided ranging from 'not at all' to 'seven days'. Two further items asked students to indicate the usual duration of moderate and vigorous activities with four response options including 'up to 30 minutes', 'up to one hour', 'up to one and a half hour' and 'more than one and a half hour'. These items were adopted from a previous study that also examined correlates and prevalence of active traveling to school (9) .
Eight items were used to examine perceived social and environmental correlates of active traveling to school. Students were asked to indicate their degree of agreement with statements including 'There is a lot of traffic on the way to school', 'There are four-way intersections on the way to school', 'There are sidewalks on the way to school', 'I feel safe to walk from home to school', 'There are children in my neighborhood that walk to school', 'My parents think that it is safe for me to walk to school', 'I have enough time in the morning to walk to school', and 'The distance from home to school is big'. Responses for these items were on a five point scale ranging from 'not at all' to 'very much'. Middle school, secondary school and technical school students also reported their weight, ]. Elementary school students' weight and height were measured by the first and third author using a portable stadiometer (SECA 220, Hamburg, Germany) and digital scale (SECA 767, Hamburg, Germany).
Data Treatment and Analysis
Students were classified as active if they participated in PA of at least moderate intensity for one hour per day (24). Children's BMI was calculated and extreme outliers with BMIs under 8 or over 40 were removed from the analyses (25) . Children were classified as normal weight and overweight or obese based on international cut-off points developed by the International Obesity Task Force (26) . Children were classified as active travelers to school if they reported as usual mode of travel to school walk or bicycle and non-active travelers if they reported as usual mode of travel bus or car, and motorcycle. Chi-squared tests were computed to examine potential differences in the percentages of children who actively traveled to school across gender, school location (urban versus rural), weight status and PA status.
Bivariate logistic regression analyses were conducted with travel mode status (active versus non-active traveling to school) as the dependent variable and each of the personal, social and environmental correlates as the independent variables. Variables with significant association with active traveling to school at the bivariate level were then entered in a multivariate logistic regression model. All analyses were conducted separately for each level of education and for the whole sample. As the children were nested in schools, robust standard errors (Huber-White sandwich estimates) which control for the clustering within schools were employed using the Complex Samples procedure in SPSS, Version 17.0. Alpha was set at 0.05. Table 1 presents the characteristics of the sample stratified by level of education.
RESULTS
A significant difference in active traveling to school was observed among the four levels of education [χ 2 (3)=25.8, p<0.001]. Similar proportions of grade six children (22.6%), middle school children (21.2%) and high school children (21.1%) reported active traveling to school, but only 9.9% of children from technical schools reported active traveling to school.
In Table 2 At the multivariate level (Table 3) , students from elementary schools who reported that they had enough time in the morning to walk to school (OR=2.0, 95% CI: 1.5-2.9) whose parents felt that it was safe to walk to school (OR=1.8, 95% CI: 1.3-2.5) and who reported that there are children in their neighborhood that walk to school (OR=1.3, 95% CI: 1.1-1.6) were more likely to be active travelers. Middle school students who lived in urban areas (OR=2.2, 95% CI: 1.7-2.9), who reported that they had enough time in the morning to walk to school (OR=1.8, 95% CI: 1.4-2.3) and whose parents felt that it was safe to walk to school (OR=1.5, 95% CI: 1.1-2.0) were more likely to walk to school. High school students who lived in urban areas were also more likely to be active travelers (OR=10.6, 95% CI: 8.5-13.2) as well as those who reported that they had enough time in the morning to walk to school (OR=2.0, 95% CI: 1.3-3.1). Having enough time in the morning to walk to school was the only variable for technical school students positively associated with active travel (OR=1.9, 95% CI: 1.2-2.8). Table 4 presents correlates of active traveling to school across the whole sample. Students who reported having enough time in the morning to walk to school (OR=1.9, 95% CI: 1.7-2.1) and who thought that their parents felt that it was safe for them to walk to school (OR=1.5, 95% CI: 1.3-1.7) were more likely to be active travelers. Students who reported that the distance from their home to school was big were less likely to walk to school (OR=0.9, 95% CI: 0.8-1.0).
DISCUSSION
This is the first study to assess prevalence and correlates of active traveling to school in a national sample of Greek children in Cyprus. Prevalence estimates from this study suggest that overall, 19.4% of Cypriot adolescents actively travel to school. These prevalence estimates are lower than those reported in many other countries including England (14) , Holland (15), Switzerland (16), Denmark (17) , and Canada (10) but similar to prevalence estimates from Australia (8, 11, 12) and higher than the US (9). Low prevalence estimates of active traveling to schools among Cypriot adolescents may be attributed to the high car ownership in Cyprus as International data indicate that Cyprus holds the highest car ownership rate in the world with 742 cars per 1,000 people (27) . Our findings suggest that there is a need to promote active traveling to school among adolescents in Cyprus. Of interest is the low percentage of students in technical schools who reported active traveling to schools (9.9%). In Cyprus, there are only 14 technical schools in comparison to 346, 70 and 38 elementary, middle and high schools respectively, and therefore, students attending technical school need to travel longer distances to reach their schools. Distance and travel time to school have been shown to be the strongest factors that affect the decision to walk to school (20) . In September 2008, the Ministry of Communications and Works of the Republic of Cyprus has initiated the 'School Bus' program where a number of bus routes were created so that middle and secondary school children could travel to school by public transport (28) . The main purpose of this initiative was to decrease traffic congestion around schools. Active travel time could also be added into this effort if, for example, school buses stop some distance from school so that students could also walk to school.
In the present sample, elementary and high school students walking to school were more likely to be classified as physically active than inactive. Results of studies utilizing objective measures of PA show more consistent positive associations between PA and active travel (23) than studies utilizing self-reports (7) . Findings of the present study that used a self-report measure of PA suggest that the promotion of active traveling to school may also help promote children's overall PA levels.
Technical school students who walked to school were more likely to be normal weight than overweight. Literature reviews on the association between active travel to school and overweight have concluded that there are not sufficient evidence to support any association between active traveling to school and overweight in schoolchildren (7, 23) . A longitudinal study also assessing the association between active traveling and overweight indicated that active traveling to school over a 2-year period, was not associated with BMI change or overweight status (29) . While the findings of the present study could support an association between active travel and overweight, the small sample size of children in the analysis limit the strength of this finding.
Middle and high school students living in urban areas were more likely to actively travel to school in comparison to those living in rural areas. This finding was also observed in the multivariate analyses where middle and high school students living in urban areas were more than two times and more than ten times as likely respectively to walk to schools in comparison to their counterparts living in rural areas. These findings are in agreement with studies from the United States (30), Australia (12) and Canada (10) . The lack of middle and secondary schools in small rural communities means that these students need to travel by car or bus to their schools. Interestingly, in the multivariate analyses, more significant associations were observed with perceived social and environmental correlates of active traveling than with personal variables.
In the multivariate analyses, the most consistent correlate of active traveling to school among all levels of education was enough time to walk to school. Students who stated that they had enough time in the morning to walk to school were more likely to be active travelers. This finding could be explained by the big distance from home to school and thus travel time that students need to dedicate to travel to school. Interestingly however, no significant associations at the multivariate level were revealed between active travel to school and the variable 'The distance from home to school is big' (a significant association was observed for the whole sample analyses but not for the level of education-specific analyses). This finding is in contrast to previous studies across many countries that indicate that distance to school is the most consistent correlate of active traveling to school (12, 15, 18, 20) . A possible explanation might be that previous studies have used objective measures of distance including Geographical Information Systems (16, 18) . Nevertheless, availability of travel time and big distance from school were negatively associated in the present study (Spearman's ρ = -0.25, p<0.001), something that might indicate that distance to school may indeed be an important factor regarding traveling decision to school in the Cypriot context.
Students from elementary and middle schools who indicated that their parents thought that it was safe for them to walk to school were more likely to be active travelers. This finding is in agreement with previous studies which indicated that parental safety concerns were associated with increased car trips to school (12, 16, 19) . Further, as parental safety concerns in the present study were assessed based on children's perceptions our findings extend the results of previous studies that assessed this variable using parental responses (12, 16, 19) . Interestingly this finding was not observed among high and technical school students, perhaps indicating that parental safety concerns diminish as children grow older.
Other children in the neighborhood walking to school was positively associated with elementary school's students active traveling to school at the multivariate level. In a recent prospective study, Hume et al. (22) found that children who had many friends in the area were more than twice as likely to increase their active commuting to school compared with other children. Whereas promoting road safety may be important for increasing elementary school's children active travel to school, targeting social factors (i.e. other children walking to school) may also be important in improving the efficacy of intervention programs.
Interpretation of the results of the present study would not be complete unless we acknowledge some limitations. First, children's mode of transport to school was assessed with only one question and did not include mixed modes of travel (e.g. walk and bus) or differentiated between travel to and travel from school. Second, no objective data were obtained that assess distance from children's home to school and other environmental factors including traffic from home to school or neighborhood characteristics. Third, the cross-sectional design of the study does not allow us to infer cause and effect relationships between hypothesized determinants and active traveling to school. Strengths of the present study include the presentation of data from a different population and geographical region and the large sample obtained across all levels of education and districts of the Republic of Cyprus.
This study indicated that prevalence of active traveling to school among Greek adolescents in Cyprus is much lower than estimates reported in other countries including North European countries. Factors including place of residence (urban and rural), parental safety concerns, adequate time in the morning to walk to school, and other children from the neighborhood walking to school for elementary school children were related to active travel to school. These factors should be appropriately targeted to promote active traveling to school in Cyprus and suggest that a multi-sector, multilevel approach is needed to successfully promote active traveling including the child, the family and Government Bodies including the Ministries of Education, Communications and Work, and Justice. More evidence from other European countries situated in the Mediterranean region are needed to complement these data.
